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Maui Electric Company, Limited
Annual Calibration Factor Report for Year 2008
March 16, 2009

1.0 Introduction

This document provides to the Hawaii Public Utilities Commission (“Commission”) and the
Division of Consumer Advocacy of the Department of Commerce and Consumer Affairs
(“Consumer Advocate”) the calibration factors for year 2008 in accordance with the
Commission’s Interim Decision & Order No. 23926 (filed December 21, 2007) and the
stipulated settlement agreement in Docket No. 2006-0387, Maui Electric Company, Limited
(*“MECO”) Test Year 2007 Rate Case. The calibration factor applies only to the Maui Division,
as the Molokai and Lanai Divisions did not use production simulations in Docket No. 2006-0387
to determine system fuel consumption. Rather, system fuel consumption for the Molokai and
Lanai Divisions was determined by using the estimated test year system heat rate derived from
the average system heat rate over the five-year (2001-2005) period multiplied by the test year
generation required to serve the load.

As discussed further below, the calibration factors for year 2008, based on recorded January
through December 2008 data, are 1.036 system-wide, 1.034 for industrial fuel oil, and 1.037 for
diesel fuel. The calibration factors previously calculated for MECO’s 2007 Calibration Factor
Report were 1.023 system-wide, 1.039 for industrial fuel oil, and 1.026 for diesel.

2.0 Background
2.1 Calibration Factor

The purpose of a calibration factor in the context of a rate case is to adjust the fuel
consumption determined by a computer production simulation to account for actual
operating conditions that are not accurately simulated by the computer model. The
calibration factor is a constant number that can be greater than, equal to, or less than
1.00. The test year fuel consumption (in Btus) determined by the production
simulation is multiplied by this factor.

2.2 Calibration Factor Issue

In HELCO’s Test Year 2000 rate case, Docket No. 99-0207, HELCO used a revised
calibration factor of 1.027 based on a calibration to 1999 actual production statistics.
The calibration factor is a necessary adjustment to the results of the production
simulation model to reflect the actual operation of the generating units in the real
world. The Consumer Advocate opposed the use of a calibration factor. HELCO’s
position is set forth in its Opening Brief filed October 25, 2000 (pages 122-127) and
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Reply Brief filed December 4, 2000 (pages 75-77) in Docket No. 99-0207, and the
Consumer Advocate’s position is set forth in its Opening Brief filed October 25, 2000
(pages 101-105) and Reply Brief filed December 4, 2000 (pages 40-43) in Docket
No. 99-0207.

In its Decision & Order (“D&QO”) No. 18365, issued on February 8, 2001, on pages
18-19, in Docket No. 99-0207, the Commission ordered HELCO to file annual
reports on HELCQO's calibration factor.

Stipulated Settlement Letter for MECO Rate Case

In MECO’s Test Year 2007 Rate Case in Docket No. 2006-0387, the Consumer
Advocate stated in CA-T-2, page 20, “...1 recommend that the Commission continue
to require MECO, and the other utilities under its jurisdiction, to provide annual
calibration reports.”

In a Stipulated Settlement Letter from MECO and the Consumer Advocate
(collectively referred to as the “Parties”) submitted to the Commission on December
7, 2007, in Docket No. 2006-0387, the Parties agreed that MECO will file annual
reports on MECO’s calibration factor. As stated on pages 6 and 7 of the Stipulated
Settlement Letter, “The Consumer Advocate recommended, however, that MECO
continue to be required to provide annual calibration reports to allow the Commission
and Consumer Advocate an opportunity to monitor the difference between the
estimated and actual results produced from the use of the production simulation
model. MECO agrees to file annual reports on its calibration factor”.

This report is being filed in accordance with the Parties’ Stipulated Settlement Letter
and covers the 2008 calibration year.

3.0 Determination of the Calibration Factor - Analytical Methodology

A calibration factor is determined by using a computer model to simulate the operation of
the utility production system for a recorded year, called the “calibration year,” and
determining the ratio between the computer model outputs and recorded amounts for the
calibration year.

3.1

Production Simulation

MECO uses a computer model, called P-MONTH, supplied by the P Plus Corporation
(“PPC™), to perform the production simulation. This model simulates the
chronological, hour-by-hour operation of MECQO’s generation system by dispatching
(i.e., mathematically allocating) the forecasted hourly kilowatt load among the
available generating units.
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Generating units in the model are represented as thermal units and fixed and hourly
purchased energy transactions. An output report produced by the production
simulation model lists the fuel consumption in MBtus and the energy in GWh of each
thermal unit by month.

3.1.1

Thermal units

The units modeled as thermal units in P-MONTH are all MECO-owned
generators at the Kahului and Maalaea generating stations. Unit
commitment for these thermal units was based on a typical MECO unit
commitment order. Dispatch levels for these thermal units are based on
how MECO dispatched the units from their Automatic Generation Control
(“AGC") system, direct operator control, and the desire to equalize
operating hours to maximize maintenance cycle efficiency. The model
calculates the fuel consumed using the unit dispatch described above,
based on the load carried by the unit and the unit’s efficiency
characteristics. The total fuel consumed hourly by the MECO system is
the summation of each unit’s hourly fuel consumption.

MECO also owns two emergency diesel generating units at the Hana
Substation. These units are represented in P-MONTH as a fixed energy
transaction due to their limited and infrequent use. Therefore, they are not
included with the daily commitment and dispatch of other MECO
generating units. The generation from the Hana Distributed Generation
(“DG") units reduces the load that must be served by the central station
and IPP generating units. In December 2008, MECO completed a
communication and controls project that enables the Hana units to be
operated as dispatchable distributed generation. The completion of this
project provides MECO with the means to operate the Hana generators in
parallel to the system and as emergency units.

Fixed Energy Transactions

MECO has an existing power purchase contract with Hawaiian
Commercial & Sugar Company (“HC&S™) to purchase up to 16 MW of
firm generating capacity. This purchased power is represented in P-
MONTH as a fixed energy transaction. In addition, MECO purchases as-
available generation from two Independent Power Producers, Kaheawa
Wind Power, LLC (“KWP”) and Makila Hydro LLC, (“Makila”l). These
as-available power producers, consisting of a wind farm and a run-of-river
hydro unit, respectively, are represented in the P-MONTH model as

! Makila Hydro was not operating for all of 2008. In 2006, Makila Hydro experienced equipment failure and
became unavailable on October 15, 2006, Makila Hydro anticipates repairs to be completed in 2009 and resume
energy production.
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hourly purchase energy transactions. An energy transaction acts as a load
modifier, which means that the load levels are reduced by the amount of
energy that is produced and supplied by the generating facility to the
utility.

The energy reduces the load levels before the utility thermal units are
dispatched. Each transaction is represented by an average load level and
actual MWh generated for each month. The average load level in each
hour for each as-available unit is subtracted from the hourly system load
profile in the model.

Wind farms and hydro units do not use fuel cost inputs and are not
included in the total fuel consumption for the MECO system; therefore,
they are not included in the calculation of the calibration factors.

Simulation Options

P-MONTH has two simulation options: (1) probabilistic, and (2) Monte
Carlo. For reasons put forward and explained in MECO’s Test Year 2007
Rate Case, Docket No. 2006-0387, MECO T-4, page 33, line 15, to page
34, line 4, it was determined that the Monte Carlo technique is better able
to simulate the actual operation of the system in the calibration year.
Based on this evaluation, MECO used the Monte Carlo option in
determining the calibration factor for this report.

Calibration by Fuel Type

In addition to adopting the Monte Carlo option for this report, MECO also
examined the ability of the model to capture the operation of the
generating units by the two fuel types used by MECO — Industrial Fuel Oil
(“IFO") and diesel fuel. In 2008, approximately 19% of MECO’s
generation was provided by the use of IFO and 81% by diesel fuel.

For reasons put forward and explained in MECO’s Test Year 2007 Rate
Case, Docket No. 2006-0387, MECO T-4, page 33, lines 7-14, two
calibration factors are being used, one for each fuel type.

3.2 Calibration Factor Calculation

The production simulation results for the calibration year are compared to the actual
recorded data for the calibration year and a calibration factor is derived using actual
and simulated fuel consumption, energy generated and unit heat rates. The following
sections provide an explanation of how the actual and simulated, fuel consumption,
energy generation and unit heat rates are used when calculating the calibration factor.
Actual data are taken from MECO production reports, which are shown in Appendix
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A, Page 75. Simulated data are taken from P-MONTH monthly and yearly output
reports which are a result of the production simulation.

3.2.1 Fuel Consumption

Actual fuel consumption for each unit is recorded on MECO production reports in
barrels of diesel fuel and IFO consumed by MECO generating units. The actual
amount of diesel fuel consumed is converted to MBtus by multiplying the barrels
consumed by the average MBtu content of 5.86 MBtu/barrel.” The actual amount of
industrial fuel consumed is converted to MBtus b%,' multiplying the barrels consumed
by the average MBtu content of 6.3 MBtu/barrel.” The actual amount of fuel
consumed by MECO units in MBtus is the sum of the diesel fuel consumed and the
IFO consumed and is used in calculating the actual system-wide heat rate explained
in section 3.2.3.

The yearly report from P-MONTH production simulation displays the
simulated fuel, in MBtus, consumed by each unit. The simulated amount
of fuel consumed by MECO units is calculated by summing the MBtus
consumed by all MECO-owned fossil-fuel units and is used in the
calculation of the system-wide calibration factor. This is explained in
more detail in section 3.2.4.

3.2.2 Energy

The actual net energy in kWh generated by each unit is recorded on
MECO production reports. The calibration factor calculation uses the
total net kWh (converted into MWh) generated by MECO-owned units not
including the Kaheawa Wind Farm, Makila Hydro generating units, the
HC&S generating units, and the DG units at the Hana substation. An
explanation of how the calibration factor calculation uses the total net
energy generated by the MECO-owned units is provided in section 3.2.3.

The yearly report from the P-MONTH production simulation lists the total
net GWh generated by each unit for the calibration year. The simulated
net energy generated is calculated by summing the GWh generated by all
MECO-owned units not including the Kaheawa Wind Farm, the Makila
unit, the HC&S units, and the DG units at the Hana substation. The GWh
are converted into MWh for the calibration factor calculation. An

¢ Average MBtu content of 5.86 MBiu/bbl for diesel fuel is specified in the fuel delivery contracts with Chevron and
Tesora (MECO’s two fuel suppliers). Fuel testing for MBtu content is done for each delivery to ensure
specifications are adhered to by the fuel supplier.

¥ Average MBtu content of 6.3 MBtu/bbl for industrial fuel is specified in the fuel delivery contracts with Chevron
and Tesoro (MECQO's two fuel suppliers). Fuel testing for MBtu content is done for each delivery to ensure
specifications are adhered to by the fuel supplier.
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explanation of how the calibration factor calculation uses the simulated net
energy generated by the MECO-owned units is explained in section 3.2.4.

Heat Rate

For the calibration factor calculation, the actual net heat rate using
recorded values from the calibration year is calculated. The net heat rate,
in Btu/kWh, is the fuel consumption divided by the total net energy and is
used in calculating the calibration factor.

Calibration Factor

The calibration factor is the ratio between the actual heat rate and the
simulated heat rate from the P-MONTH model for the calibration year.
The simulated fuel consumption in MBtus from the production simulation
(derived in section 3.2.1) is divided by the simulated net energy generated
by the MECO-owned units from the production simulation (derived in
section 3.2.2) to obtain the simulated heat rate. The actual heat rate is then
divided by the simulated heat rate from the production simulation to
obtain the calibration factor.

4.0 Results for Year 2008

The calibration factors for year 2008, based on recorded January through December 2008 data,
are 1.036 system-wide, 1.034 for IFO generation and 1.037 for diesel fuel generation. The
calibration factors previously calculated for MECO’s 2007 Calibration Factor Report were 1.023
system-wide, 1.039 for industrial fuel oil, and 1.026 for diesel.
The worksheet showing the calculation of the 2008 Calibration Factor is shown in Table A-
1 of Appendix A.

Specific Assumptions

The key inputs to the production simulation model, when applied to the MECO
system, are as follows:

energy and hourly load to be served by the MECO system,

energy and hourly load to be served by firm and non-firm purchased power
producers,

load carrying capability of each MECO and firm power producer generating
unit,

efficiency characteristics of each MECO and firm power producer generating
unit,

calculated penalty factors used to commit MECO units,

operating constraints such as must-run units or minimum energy purchases
from purchased power producers,
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e actual planned maintenance outages for the generating units,

o estimated forced and unplanned maintenance outages for the generating units,
and

e inventory prices for fuels used by the generating units.

Differences between 2008 Modeled and Actual Results

The results from the production simulation were compared to the actual recorded
energy and run time for the system. The net energy and run time comparisons are
shown in Figures A-1 and A-2 of the Appendix, respectively. The largest deviations
between the production simulation and actual results were in the cycling and peaking
units. The noticeable differences include, but are not limited to, the following:

e The actual net energy for Kahului Unit 1 was slightly lower than in the
production simulation;

e The actual net energy for the Maalaea Units 6 and 9 diesels was lower than in
the production simulation;

o The actual net energy for the Maalaea Unit 5 (peaking) diesel was lower than
in the production simulation; and

e The actual net energies and run times for the Maalaea peaking units (Maalaea
Unit X2 and Units 1 through Unit 3) were higher than in the production
simulation.

Reasons for Differences in 2008 Modeled and Actual Results

The actual operating conditions of the utility system are simulated in the computer
model as accurately as possible; however, there are some operating conditions that
cannot be accurately simulated in the model. Whenever there is a difference between
actual and modeled operation, there will likely be a difference between actual and
modeled production statistics. The operating conditions that cannot be accurately
simulated by the computer model include, but are not limited to, those identified in
MECQO’s Direct Testimony, T-4, page 31-35, in Docket No. 2006-0387. In summary,
these include:

temporary unit deratings

changes in unit commitment order

unpredictable nature of intermittent, as-available resources
actual system conditions

changes in penalty factors updated every 15-minutes
actual system load

steam turbine and combustion turbine performance




4.3.1

4.3.2

433

MECO Calibration Factor Report
Year 2008
Page 8 of 11

Temporary Unit Deratings

Not all actual unit deratings that occurred in the calibration year are
reflected in the production simulation. Deratings are not reflected in the
model unless they are sustained for the majority of the month. If a unit is
derated at various levels during a month, the average MW level of the
derating is used in the production simulation. For example, HC&S’s
actual MW level was not constant at 12 MW for all on-peak hours and 8
MW for all off-peak hours in 2008. HC&S was modeled using their
average MW level for each month.

Changes in Unit Commitment Order

Not all changes in unit commitment that occurred in the calibration year
can be reflected in the production simulation. There are several reasons
why changes in unit commitment order occurred in 2008. These reasons
include, but are not limited to, the following:

a. A unit which has a problem with a piece of auxiliary equipment,
such as a tube leak, may be placed at the bottom of the commitment
order to reduce the risk of failure;

b.  Operational constraints on the system requiring generation to be
operated differently to avoid transmission component overload or
provide voltage support and/or reduce risk conditions during poor
weather or other dynamic situations such as the behavior of as-
available energy production;

c.  Planned or unplanned outage of a generating unit low in the
commitment order; including independent power producers, can alter
the remaining commitment order even to the point of making an
intermediate unit operate as a baseload unit.

Steps are taken to minimize differences between actual and modeled
operations attributable to the unit commitment order. In instances where it
is known that actual operations deviate from the typical commitment order
due to operational reasons, an adjustment is made in the modeling.

Actual System Conditions

There were many unpredictable events that occurred in 2008 that the
production simulation could not accurately simulate. These events
include, but are not limited to, the following
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The planned outage schedules for all the MECO thermal units are
input in the computer model. Unplanned maintenance outages are
incorporated into the computer model as a percentage of time over
the entire year. The P-MONTH computer model has the capability
of automatically scheduling unplanned maintenance outages for all
the thermal units based on the maintenance outage rate (“MOR”).
However, the MOR is rounded to the nearest week and scheduled as
one block of time. For example, an MOR of 1.11% is equivalent to
4 days, but the computer model will round this to 1 week or 7 days.

For future production simulations, the automatic maintenance
scheduling model will be used along with a historical MOR to
account for future unplanned outages. Therefore, the methodology
used to account for unplanned scheduled outages in the calibration
year is consistent with the methodology that would be used for a
forward-looking year.

Actual forced outage events, partial and full outages, are
incorporated into the computer model using the FOR percentage
over the entire year. Therefore, the modeled forced outages may not
occur at the same times or for the same durations as the actual
outages. This will result in some differences in unit dispatch
between modeled and actual results. For large forced outage events,
the actual outage was input into the model and the FOR percentage
was recalculated to reflect this modification.

The production simulation includes an amount of regulating reserve,
as 1dentified in MECO’s Test Year 2007 Rate Case, Docket No.
2006-0387, MECO T-4, page 27. Under normal operating
conditions, MECO carries about a 15 MW regulating reserve. As
stated in MECO’s Test Year 2007 Rate Case, MECO T-5, page 8,
“...MECQO decided to use 8 MW as an average level of regulating
reserve required to cover KWP. The 8 MW plus the 7 MW of base
regulating reserve results in 15 MW of total regulating reserve. In
reality, there may have been instances when there was more or less
reserve at any given hour than what was captured in the model.
During times of high as-available (wind) production, MECO may
maintain a larger amount of reserve, up to the amount of as-available
energy production in order to maintain reliable service to customers
as wind power output fluctuates.

As-available energy from wind and hydro units in actuality can vary
from minute-to-minute, hour-to-hour, and day-to-day. As described
in section 3.1.2, the as-available energy is treated as an hourly

transaction in the model, so the variability by minute, is not captured
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by the production simulation. Although the as-available energy is
not included in the calculation of the calibration factor itself, it does
impact the generation of the firm units which are used to calculate
the calibration factor.

Observation

Differences in system operating conditions affect the calibration factor from year to year as
reviewed in section 4.3.

Similar to the 2007 Calibration Factor Report, the larger calibration factor derived for 2008
can be attributed in large part to the unpredictable nature of the wind power output, which
varies from second to second. The production simulation model does not have the
capability to capture or simulate this random variability or the generating units’ actions to
compensate for the wind power fluctuations.

Future Calibration Factors

As noted in Section 4.3 above, the mode! cannot simulate the minute-to-minute output
variations of intermittent, as-available resources. As the amount of as-available resources
(such as wind and photovoltaic resources) on the grid increases, the numerical value of the
calibration factor is likely to increase. This is because system fuel efficiency will likely
decrease in a way that the model cannot accurately capture. The fuel efficiencies of the
generating units over their load range are determined by field tests under steady-state
conditions. Under actual, dynamic conditions, where the generating units are continuously
ramping up and down on a minute-to-minute basis to counteract the fluctuating outputs of
the as-available generating units in order to keep supply and demand in balance, the fuel
efficiencies of the generating units will be lower than under steady-state conditions. The
model will not be able to accurately capture this and the difference between modeled fuel
consumption and actual fuel consumption will be larger compared to when there is little as-
available generation on the grid.
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Table A-1

2008 PRODUCTION SIMULATION - CALIBRATION RUN

Kahului
Actual Net MWH
Actual MBTU
Actual Net Heat Rate

Simulated Net MWH
Simulated MBTU
Simulated Net Heat Rate

MSFO Calibration Factor

203,085
2.933.936
14,447 BTU/kWh

204,015
2,850,000
13,970 BTU/kWh

Actual Heat Rate / Simulated Heat Rate

14,447 / 13,970 = 1.034
Maalaea
Actual Net MWH 843,328
Actual MBTU 7,779,437
Actual Net Heat Rate 9,225 BTU/kWh
Simulated Net MWH 842,256
Simulated MBTU 7,489,700
Simulated Net Heat Rate 8,892 BTU/kWh
Diesel Calibration Factor Actual Heat Rate / Simulated Heat Rate
9,225 / 8,892 = 1.037
TOTAL SYSTEM
Actual Net MWH 1,046,413
Actual MBTU 10,713,372
Simulated Net MWH 1,046,271
Simulated MBTU 10,339,700

Actual Net Heat Rate
Simulated Net Heat Rate

Proposed Calib. Factor

10,238 BTU/kWh
9,882 BTU/kWh

Actual Heat Rate / Simulated Heat Rate
10,238  / 9,882 =
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Table A-2a
COMPARISON OF PMONTH TO ACTUALS
2008 CALIBRATION
HEAT RATE (Btu/kWh)
KAHULUI MAALAEA
Pmonth 2008 | RECORDED % DIFF Pmonth 2008 | RECORDED % DIFF

Jan 13.709 14.462 -5.21% 8.870 9.260 -4.20%
Feb 13.765 14.208 -3.12% 8.819 9.106 -3.15%
Mar 13.802 14.205 -2.83% 8.876 9.304 -4.60%
Apr 13.912 14.098 -1.32% 3.904 9.116 -2.32%
May 13.819 14.167 -2.46% 8.924 9.111 -2.05%
Jun 14.347 14.766 -2.84% 8.795 9.175 -4.14%
Jul 14,531 14.898 -2.46% 8.825 9.087 -2.89%
Aug 14.004 14.506 -3.46% 8.891 9172 -3.06%
Sep 13.912 14 485 -3.96% 8.872 9.165 -3.20%
Oct 13.911 14.494 -4.02% 8.829 9.201 -4.04%
Nov 14.124 14.648 -3.58% 9.123 9.552 -4.48%
Dec 13.999 14.466 -3.23% 9.013 9 489 -5.01%
Total 13.970 14.447 -3.30% 8.892 9.224 -3.60%
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COMPARISON OF PMONTH TO ACTUALS

2008 CALIBRATION
2008 2008 Difference % of Net Gen
Unit PMONTH ACTUAL MWH Yo PMONTH | ACTUAL DIFF
Kahuluil 16,363 15433 4931 6% 1.31% 1.24% .07%
Kahului2 23,912 23,446 466 2% 1.92% 1.88% 0.04%
Kahului3 74,386 73,712 674 1% 5.96% 5.91% 0.05%
Kahului4 89,354 90,494 -1,140 -1% 7.16% 7.26% -0.09%
MaalagaX|1 2,103 2,014 89 4% 0.17% (.16% 0.01%
MaalacaX2 1.900 2,978 -1,078 -316% 0.15% 0.24% -0.09%
Maalaeal 1,593 2,907 -1,314 -45% 0.13% 0.23% -0.11%
Maalaca2 1,284 2,224 -940 -42% 0.10% 0.18% -0.08%
Maalaecal 1,168 2,767 -1,599 -58% 0.09% 0.22% -0.13%
Maalaead 9,582 9 146 436 5% 0.77% 0.73% 0.04%
Maalaca3 2,630 2,204 426 19% 0.21% 0.18% 0.03%
Maalaeab 6,644 5,749 895 16% 0.53% 0.46% 0.07%
Maalaca7 1,218 1,434 -216 -15% 0.10% 0.11% -0.02%
Maalaeay 9.556 9,355 201 2% 0.77% 0.75% 0.02%
Maalaea9 3,164 2,530 634 25% 0.25% 0.20% 0.05%
Maalael0 35,599 36,834 -1,235 -3% 2.85% 2.95% -0.10%
Maalael | 27,137 27,179 -42 0% 2.18% 2.18% 0.00%
Maalael2 35,446 34,876 570 2% 2.84% 2.80% 0.05%
Maalael3 37,238 38,991 -1,753 -4% 2.99% 3.13% -0.14%
MI41516 347,764 347,445 319 0% 27.88% 27.86% 0.03%
MI171819 318,230 314,696 3,534 1% 25.52% 25.23% 0.29%
HC&S (IPP) 91,923 91916 7 0% 7.37% 7.37% 0.00%
KWP (IPP) 108,979 108,987 -8 0% 8.74% 8.74% 0.00%
TOTAL 1,247,173 1,247,316 -143 0%]| 100.00%]| 100.00% 0.00%
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Figure A-1
COMPARISION OF PMONTH TO ACTUALS
NET ENERGY IN GWH

Kahului2

Kahului 1
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Figure A-1 (continued)
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Figure A-2
COMPARISION OF PMONTH TO ACTUAL
RUNTIME IN HOURS
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Figure A-2 (continued)
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Plant Data: calibration2008 plt
Fuel Class Data: calibration2008.fcl
Spot Fuel Data: calibration2008.sfu
Contract Fuel Data:

Thermal Basic Data: calibration2008.uba
Thermal Cost Data: calibration2008.ucs

Thermal Performance Data: calibration2008.upf
Thermal NOx Data:

Hourly Pattern # 17: ptnl7 hep
Hourly Pattern # 18: ptnl8.hcp
Hourly Pattern # 19: ptnl9.hep
Hourly Pattern # 20: ptn20.hcp
Hydro Data:

Pumped Storage Data:

Fixed Energy Transaction Data: calibration2008 trf
Hourly Transaction # 5: ptn5.htr

Hourly Transaction # 6: ptné.htr

Economy Transaction Data:

DSM Data:

Monte Carlo Scenario Data:  calibration2008.mcs
Thermal Maintenance Data: calibration2008.umt
Hydro Maintenance Data:

P-5 Maintenance Data:

Load Data: calibration2008 eei

CC Data #1: calibration2008.ccl

CC Data #2: calibration2008.cc2

CC Data #3: calibration2008.¢cc3

CC Data #4:

CC Maintenance Data: calibration2008.cmt

Quick Load Pick Up Curve Data:
Spinning Reserve Data: calibration2008.spn
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Maui Electric Company, Limited
2008 PRODUCTION SIMULATION - CALIBRATION

Yearly Output (continued)

PPC Proprietary Program Licensed to HECO Till 12/2099 HECO PMONTH V.20081013
2008 MECO Calibration Factor Report Page: 2
03/13/09 14:31:32
Calendar Year: 2008
Monthly system Load and Capacity Summary
Peak Mnthly Load Installed Maint Adjusted Capacity Capacity
Load Energy Factaor Capacity outage Capacity Reserve Reserve
Mnth MW GWh k3 MW Mw Mw MW %
Jan 194 4 1031 713 232.4 5.5 2269 325 16.72
Feb 1928 98.2 732 2324 10.2 2222 29.4 15.25
Mar 191.8 106.8 748 232.4 17 2154 23.6 12.29
Apr 187.1 102 757 2201 22.1 198 10.9 5.85
May 186.8 106.8 76.8 220.1 47 215.4 28.6 15.33
Jun 188.4 104.7 77.2 2319 19 212.9 245 13.01
Jul 1916 1126 79 2319 19 212.9 213 11.14
Aug 189.8 108.8 77 229.2 8 2212 314 16 .56
Sep 184.4 101.2 76.2 2258 88 217 326 17.66
Oct 189.1 104.7 744 229.2 8.8 220.4 313 16.57
Nov 187.5 98.5 73 2203 243 1959 84 45
Dec 188.1 1001 715 2247 4.8 2199 318 169
Summary for Period:
Pea k Laad (Mw): 194.4
Tot al Energy (6Wh): 1247 51
Loa d Factor (%): 73.06
Month AM Peak  PM Peak Capacity Maint. Reserve Largest LscC Diff.
(MwW) (MW) (Mw) (Mw) (MW) (MwW) (MW) (mw)
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Maui Electric Company, Limited
2008 PRODUCTION SIMULATION - CALIBRATION

Yearly Output (continued)

PPC Proprietary Progrom Licensed 1o HECO Tl 12/2099 HECO FMONTH ¥ 20081013
2008 MECO Canorotion Facter Report Poge. 1

03/13/09 14 3132
Fiscal Year 2008

Statien Summary

Station Capacity umit Hours cF Energy MBty Cold ‘Worm Stup Cst Fuel Cst VOAM Cs1  FOAM Cst  Oger Cst Tot Cst Ave Hrt
L . BWh L Stary Start me 3 L] L] $/MwWh $/MAR Bru/wwh

1 Kohuluid ar 1 35183 3953 16362 252 168 o 0 40973 00244 13543 2498 33487 19404
2 Kahului2 48 1 5059 5718 21914 3813 250 0 (] 58277 0038 13314 24254 100 87 15943
3 Kahutad 1 1 7283 Tros T4 385 378 2 [+] o 150383 0097% 12618 203115 220 ¢4 13148
4 Kahulad ns 1 81199 8558 89 354 12388 2z a 0 19051 01257 12809 21452 22895 13864
7 Maalkae X1 25 1 B4l e 958 2104 218 154 o -] 05055 00299 03988 25085 442 08 10381
B Maaloe X2 25 1 7601 865 19 197 162 (] -] 04852 00234 03988 25509 466 94 10373
9 Maaiaes] 25 1 6375 725 1594 15 130 [+] o 0 388% 00198 03988 25417 5086 28 10389
10 Maoaea? 25 1 5131 584 1283 nl 103 o o 0 3088 cosa 03988 25097 56368 10368
11 Moakead 25 1 4872 532 1108 121 20 o (-] 02845 00144 03988 25402 597 21 10388
12 Mooiaead 55 1 20131 1979 9583 967 300 [+] ] 23479 0 0606 05485 24745 308 62 10094
13 Moalaea® 55 1 8161 545 2611 14 12z o ] 07392 ooisl 05489 827 496 49 1923
14 Maoalaeot as 1 14211 1372 6 645 892 242 [} o 1587% OD42e 05483 24107 e 10408
15 Mooclaea? 55 § 2287 282 1218 131 b4 ] o o308 coan 05485 247 a8 704 28 10793
16 Mocioeol 55 1 12555 15 84 9555 1035 381 o o 24315 017 0438y 5572 31412 10838
17 Maonkiead 53 b 125586 657 ERLE] i’e 243 o o oavas 00%03 0438) 27576 438139 11936
18 Maake10 123 1 51979 ize2 15598 1457 137 -] ] LETLYY 04775 05434 24131 26708 9710
19 Moalaell 88 1 41439 1508 27137 2651 160 ] ] 63728 038 05434 234 68 26887 8770
20 Maaloe 12 123 1 54501 3268 15447 154 2 411 -] ] 85239 05032 05434 2487 270 9991
21 Moaloeld 123 1 17675 14 82 a7 23e 3587 ELE] o a B6578 03521 054314 23704 256 56 9632
1 M141516 54.2 1 B217 4 7584 347 764 1006 30 5] 0 739002 19986 29799 21821 22567 Boad
2 miTime 546 1 84258 68 57 a2y 27245 242 o Q 66 4534 1685 25799 21383 22222 8562
System 1046 273 10339 4186 ] 0 2266689 & 0896 176278 22087 23931 882
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Maui Electric Company, Limited
2008 PRODUCTION SIMULATION - CALIBRATION

Yearly Output (continued)

PPC Proprietary Program Licensed to HECO Till 12/2099 HECO PMONTH V.20081013
2008 MECO Calibration Factor Report Page: 4
03/13/09 14:31:32
Fiscal Year: 2008
Transaction Summary
b Transaction Type Energy Engy Cost  CAP Cost Total Cost Ave Cost
GWh M$ Mm% M$ $/MWh
3 HCS_ON  ON-PEAK P 59.389 0 0 0 o]
4 HCS_OFF  OFF-PEAK P 32.532 0 0] (6] o]
5 KWPON HOURLY PI 60.65 0 0 0 0
6 KWPOFF HOURLY PI 48.329 0 0 0 0
15 HANA ON-PEAK P 0.051 0 0 0 0
0
PPC Proprietary Program Licensed to HECO Till 12/2099 HECO PMONTH V.20081013
2008 MECQ Calibration Factor Report Page: 5
03/13/09 14:31:32
Fiscal Year: 2008
Fuel Type Summary
Type Energy Fuel Fuel MBtu Fuel Cost Fuel Cost Heat Rate  Fuel Cost
GWh 000 Unit ,000 M3 $/MWh Btu/kWh  C/MBtu
5 pot:
1 Kahului 204016 452.398 Bbl 2850.1 440143 21574 13970 1544.3
2 Maalaea 842.257  1276.294 Bbl 7489.3 1826526 216.86 B892 243885
Fuel Class Summary
Class Energy Fuel Fuel MBtu Fuel Cost  Fuel Cost Heat Rate  Fuel Cost
GWh 000 Unit ,000 Mm% $/MWh Btu/kWh  C/MBtu
1 MSFO 204.016 452.398 Bbl 2850.1 440143 215.74 13970 15443
2 Diesel B42 257 1276.294 Bbl 7489.3 182.6526 216.86 8892 24388
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Maui Electric Company, Limited

2008 PRODUCTION SIMULATION - CALIBRATION
Yearly Output (continued)

PPC Proprietary Program Licensed to HECO Till 12/2099 HECO PMONTH V. 20081013
2008 MECO Calibration Factor Report Page: 6
03/13/09 14:31.32
Fiscal Year: 2008
System Energy and Cost Summary
* sesemeeemeeees Demand =~ -----ees seeeeees . -~ Supply -- I
+ Cost Cost + Cost Cost
+ GWh Mm$ $/MWh + GWh m$ $/MWh
+ Load: 1247 51 + Therml| Gen: 1046.27 250.3841 23931
+ + Hydro Gen: 0 o] o}
+ P-5 Pumping: o] . P-5 Gen: o] o o]
+ P-5 Payback: 0 .
ke F.E. Sale: [¢] o] 0+ F.E. Purc: 20095 [0} o]
+ Econ. Sale: o] ¢] 0+ Econ Purc: o] o] ¢]
+ Unit Sale: 4] 0 0+
+ Transm Loss: 0 + Rej. Fuel: o]
+ Osm Load: Q0 . Dsm Reductn ¢}
. + Emerg Purc: Q Q Q
+ Dumped Engy o] o 0+ E.U. Energy: 0.28 0.2799 1000
+ + Lvl Cest: 0
* Total 1247 51 o] Q- Total 1247 5 250 664 20093
+ + System Net: 250.664 200.93
* . LOLH(hr) 39.3
i
PPC Proprietary Program Licensed to HECO Till 12/2099 HECO PMONTH V 20081013
2008 MECO Calibration Factor Report Page: 7
03/13/09 14:31:32
Fiscal Year 2008
Plant Summary
Plant CF Energy MBtu Start Stup Cst Fuel Cst O&M Cst Tot Cst
Yo GWh 1000 Ups m$ M3 M$ $/MWh
1 Kahului 718 204 0155 2850.1 463 0 440143 55118 24276
2 Maalaea 29.2 842.2574 74893 3723 0 182.6526 18.2053 238.48
Fiscal Year: 2008
Yearly Fuel & Var OAM Cost by Subperiod (M$)
Off Peak Shoulder Pea Priority Peak Total
74.059441 11174313 46953945 23275652
Study Period 2008/Jan - 2008/Dec
Tetal Fuel & Var O&M Cost by Subperiod (M$)
Off Peak Shoulder Peak Priority Peak Total
74.059441 111743126 46953945 232756516
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MECQO Calibration Factor Report
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MECO Calibration Factor Report
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Combined Cycle Performance Summary
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Combined Cycle Maintenance Summary
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Operating Reserve Requirement
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Load Summary (continued)
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